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Cryogenic Tankage Welding Needs 

Large Fuel Tanks are comprised of I Space Shuttle External Tank (ET) 

four major weld configurations 



In research and development 














Building Block Design~to~Manufacture Appma 

Weld Process Development 
• MTS Adjustable, Adaptable Pin Tool (AdAPT) Weld Head, 
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MTS AdAPT Weld Head & Controller on Gore to Gore Weld Tool 
0.320 gage AI2219-T87 Quarter Panel Fabrication 



Weld Process Development 
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Weld Condition 




Weld Process Development 
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Weld Condition 



Weld Process Development 

AI2219 to AI2219 Tack I Weld Schedule Verification 
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All Panels Exceeded Room and -320 °F Strength Goals 






Oil contamination testing showed no significant decrease in 

mechanical properties 
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- Start/stop tab procedure 
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• LN2 enhancement of 1.2 

• Visual & Radiographic Inspection 



Intermediate Hardware Fabrication 



T3 

ra 

o> 


2 

o 

g 

H 

Q. 

< 

•a 

< 


0) 

o 

(0 

t 

3 

V> 

r 

n 


o 

> 


(Q 

4-> 

<0 

L- 

0 

■o 




> 

L- 

■o 

■D 


o 

4-> 

O) 

O) 

c 

■ ^B 
2 

o 

0 

0 


■ BM 

c 

IBHi 

E 







c 


0 

0 

T3 









0 


■O 


0 


o 




0 



c 


■s 




c 

■ BB 




0 



o 

E 

0 

•*-< 

in 

CM 

■ 

o 

o 

0 

O 

0 

JQ 


0 

0 




0 

o 



0 

O 

a 

>» 

(0 

1 

c 

■ ^B 

a 

■o 

C 

0 


£ 

i^B 

L. 




■D 

£ 

0 



2 

o 

o 

4-> 

0 

E 

TJ 

0 

X 

0 

> 


0 

a 

0 



0 

0 

2 

o 



o 

c 

o 

o 

13 

b. 

O 

E 


■D 

c 



c 

0 

'E 



W 

o 

c 

O 

0 


3 



0- 

0 



E 

0 

(0 

K 

2 

O) 

■O 

0 

Ui 

£ 
■ ^B 


O 

a 


jn 

0 

L_ 

o 

E 

o 


(/) 

> 

0 

:s 

o 

c 

0 

o 

V) 

3 

Q. 

O 

*4— 


o 

o 

'4-> 

0 

0 

c 

0 

0. 

o 

0 

0 

"3 

0 

c 

0 

0 

o 

> 

0 


0 

0 

o 

“O 

o 

c 

> 

O 

h- 

C 

0 


O) 

0 

O 

0 


+-• 

(0 

0 

E 

'iZ 

■D 

0 

c 

■ ■B 

Q_ 

0 

0 

0 

O 

O 


£ 

■ ^B 

a 

C 

0 

CL 

C 

0 

■D 

0 
-4— ' 
0 

o 

o 

■ HM 

~a 

0 

3 

O' 

“O 

c 

0 

2 

"0 

c 

0 

+-< 

n 

0 

> 

o 

0 

0 

■o 
■ ■■■ 

0 

c 

o 

E 

0 

o 

•4—' 

0 

0 

1- 

i;= 

C 

o 

O 

TD 

0 

E 

»♦- 

r 

o 

A 

o 

0 

o 

0 

L- 

c 

O) 

■ Ml 

c 

0 

E 

0 

> 

o 

'0 

o 

r 

0 

CM 

00 

0 
•4— • 

2 

A 

Q. 

3 

D) 

O 

H 

(0 


0^ 

CL 

a 

OL 


(0 


O 

H 


I I 


O . 

o 

H 


- Provide camera for video recording of leading and trailing of weld 





Intermediate Hardware Fabrication 






Electronic Enclosures & Disconnect 


Weld schedule transfer from the PDF to the Gore-to Gore tool was 
successful 



Weld Location 




















Intermediate Hardware Fabrication 
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Average UTS RT Goal = 48 ksi 4 Std. Deviation 
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Intermediate Hardware Demonstraticm 
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Visual 

X-Ray 




Intermediate Hardware Fabrication- 



0.320” constant 



Intermediate Hardware Fabrication 

Set up and welding of the intermediate gore-to-gore welds 

• Partial penetration fixed pin, continuous length tack weld 
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Intermediate Hardware Fabrication 





Intermediate Hardware Fabrication 
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Weld Seam 
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